One of the possible mechanisms of high transition temperature (T c ) superconductivity is Cooper pairing with the help of bosons, which change the slope of the electronic dispersion as observed by photoemission. Giustino et al. 1 calculated that in the high temperature superconductor La 1.85 Sr 0.15 CuO 4 crystal lattice vibrations (phonons) should have a negligible effect on photoemission spectra and concluded that phonons do not have an important role. Here we show that the calculations used by Giustino et al. 1 do not reproduce the huge influence of electron-phonon coupling on important phonons observed in experiments. Thus, we would similarly expect that these calculations do not explain the role of electron-phonon coupling for the electronic dispersion.
Density functional theory (DFT) calculations used by Giustino et al.
1 treat electrons and phonons as independent entities, which scatter each other. Because of this scattering, the electronic states acquire finite lifetimes and abrupt changes in dispersions (kinks) at the phonon energies. In addition, the phonons soften and broaden in energy. These effects are calculated from first principles without adjustable parameters. Therefore, if DFT is appropriate for the high T c cuprates it ought to accurately reproduce the electronic contribution to phonon softening and broadening deduced from neutron or X-ray scattering experiments.
DFT predicts that the phonon branch, in large part responsible for the calculated electronic dispersion kink, is the optical bond-stretching branch involving the bond-stretching motion of CuO 2 plane oxygen against copper 1 . Several experimental papers have highlighted large anomalous renormalization of these phonons [2] [3] [4] [5] [6] . They have huge low temperature dispersion dips and/or line-width maxima around half-way (h 5 0.3) to the zone boundary in the superconductors La 1 However, DFT predicts a smooth dispersion without any pronounced features in either the dispersion or line width around h 5 0.3 ( Fig. 1) . Furthermore, the very small calculated line widths in Fig. 1b illustrate that the calculated electron-phonon coupling is very weak in absolute terms.
Substantial evidence points to an electronic origin of the phonon effect. First, the phonon anomaly weakens at elevated temperatures 2, 3 , whereas alternatives such as phonon-phonon scattering and structural inhomogeneity should either show the opposite trend or have no temperature dependence. Second, the phonon effect appears at specific wavevectors and is phenomenologically similar to anomalies observed in conventional systems with strong electron-phonon coupling. Third, both phonon renormalization 2, 6 and the photoemission kink 7 become bigger when hole concentration decreases from high doping (in which superconductivity is suppressed) towards so-called 'optimal' doping with the maximum superconducting T c . This simultaneous enhancement of the two features may result from an increase in electronphonon coupling due to enhanced electronic correlations or reduced screening not included in DFT. The findings of Giustino et al. 1 cannot rule out such hypotheses. The same holds for YBa 2 Cu 3 O 7 where there is a similar disagreement between the experimental and DFT results for both the phonon dispersions and the photoemission kink 8 . It is notable that many-body calculations predict a considerable enhancement of the coupling to bond-stretching phonons compared to DFT and describe anomalous doping dependence of the zone boundary phonons 9, 10 , suggesting that strong correlation effects might be relevant. Recent high resolution photoemission measurements have found an oxygen isotope effect in the dispersion kink at the half-breathing phonon energy, hinting at an important role of oxygen phonons 11 . We conclude that more work is necessary to establish phonon contribution to the photoemission kink. 
